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(54) ETCHING SOLUTION FOR EPOXY RESIN CURED PRODUCT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare an etching solution for epoxy resin cured products 
which can readily roughen or etch an unmodified epoxy resin with high safety in no need of 
concentrated sulfuric acid, chromic acid or alkaline permanganate salt 
SOLUTION: This etching solution can etch cured products of a heat-setting epoxy resin 
composition comprising a film-forming epoxy polymer with a molecular weight of >1 00,000 
prepared by heat-polymerizing a difunctional epoxy resin and a halogenated difunctional phenol 
in the presence of a catalyst, a crosslinking agent and a polyfunctional epoxy resin, comprises 
an amide solvent and an alkali metal compound solution in an alcoholic solvent, and has a flash 
point of >90° 0. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The etching reagent of the epoxy resin hardened material which is the solution which 
consists of a with a molecular weight of 100,000 or more which has the film organization potency 
to which a 2 organic--functions epoxy resin and halogenation 2 organic-functions phenols were 
heated under existence of a catalyst, and carried out the polymerization epoxy polymer, a cross 
linking agent, and a polyfunctional epoxy resin, and which etches the hardened material of a 
thermosetting epoxy resin constituent, consists of an amide system solvent and an alcoholic 
system solvent solution of an alkali metal compound, and is characterized by the flash point 
being 90 degrees C or more! 

[Claim 2] The etching reagent of the epoxy resin hardened material according to claim 1 with 
which an amide system solvent is characterized by being an N-methyl - 2 - pyrrolidone. 
[Claim 3] The etching reagent of the epoxy resin hardened material according to claim 1 or 2 
with which an alkali metal compound is characterized by being a lithium hydroxide, a sodium 
hydroxide, or a potassium hydroxide. 

[Claim 4] It is the etching reagent of an epoxy resin hardened material given in either among 
claims 1-3 to which an alcoholic system solvent is characterized by being chosen from from 
among ethylene glycol, diethylene-glycol, triethylene glycol, tetraethylene glycol, polyethylene- 
glycol, diethylene-glycol monomethyl ether, diethylene-glycohmonoethyl-ether. diethylene-glycol 
monobutyl ether, 1. and 2 - propanediols. 

[Claim 5] It is the etching reagent of an epoxy resin hardened material given in either among 
claims 1-4 characterized by for an amide system solvent being 50 - 99% of the weight of the 
range, and the alcoholic system solvent solution of the alkali metal compound of the range whose 
concentration of an alkali metal compound is 0.5 - 30 % of the weight being 1 - 50% of the weight 
of the range. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention is used for an insulating material, adhesives. a coating, etc. 
— a film — it is related with the etching reagent which eats away the thermosetting epoxy resin 
hardened material [-izing / a hardened material ]. 
[0002] 

[Description of the Prior Art] Roughening and an application which is removed and used came 

out of some resin as it was used in various fields since the epoxy resin is excellent in the 
electrical property and an adhesive property like polyimide resin, and the application spread. 
[0003] Polyimide resin is roughened, or about the etching reagent for removing, basic solutions, 
such as a hydrazine, are well known as proposed with the ProvisionahPublication-No. 50-No. 
4577 official report, the Provisional-Publication-No. 51 -No. 27464 official report, or the 
Provisional-Publication-No. 53-No. 49068 official report. 

[0004] An epoxy resin is roughened, or about the etching reagent for removing, etching reagents, 
such as the concentrated sulfuric acid and the chromic acid which are used for surface 
roughening processing, DESUMIA processing or etchback processing of the epoxy resin hardened 
material used for a printed wired board, etc.. or an alkali permanganate, are known as proposed 
with the Provisional-Publication-No. 54-No. 144968 official report, the Provisional-Publication- 
No. 62-No. 104197 official report, etc. 

[0005] Moreover, the approach of adding acrylic resin meltable to alkali to an epoxy resin, and 
making roughening and etching removal easy is also proposed with the publication-number 5-No. 
218651 official report. 
[0006] 

[Problem(s) to be Solved by the Invention] Although the hardened material of a non- 
denaturalized epoxy resin is roughened or carrying out etching removal is using concentrated 
sulfuric acid, the chromic acid, or the alkali permanganate, these liquid is the chemicals 
applicable to the specified chemical substances of labor security and hygiene law. sufficient 
cautions for handling are required for it, it is dealt with further, and a person has the technical 
problem must be cautious of insurance — a duty of a medical checkup is imposed periodically. 
Furthermore, sufficient concentration management is needed, and in order to remove an epoxy 
resin completely, the elevated temperature around 80 degrees C and the time amount for 30 
minutes or more are required for an alkali permanganate, since absorptivity of concentrated 
sulfuric acid is strong. 

[0007] Moreover, in order to roughen an epoxy resin or to make it easy to carry out etching 
removal, when the modified epoxy resin which added acrylic resin was used, the technical 
problem that the outstanding properties, such as the thermal resistance of an epoxy resin and 
chemical resistance, will be reduced occurred. 

[0008] This invention aims at offering the etching reagent of the epoxy resin hardened material 
excellent in safety while it makes easy roughening and etching removal of a non-denaturalized 
epoxy resin, without using concentrated sulfuric acid, a chromic acid, or an alkali permanganate. 
[0009] 
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[Means for Solving the Problem] The amount epoxy polymer of halogenation macromolecules 
was able to find out decomposing with an alkali metal compound in an amide system solvent, and 
this invention persons were able to perform this invention, as a result of examining many things 
about the decomposition reaction of the amount epoxy polymer of halogenation macromolecules. 
The etching reagent of the epoxy resin hardened material of this invention is a solution which 
consists of a with a molecular weight of 100,000 or more which has the film organization potency 
to which a 2 organicHlinctions epoxy resin and halogenation 2 organic-functions phenols were 
heated under existence of a catalyst and carried out the polymerization epoxy polymer, a cross 
linking agent and a polyfunctional epoxy resin and which etches the hardened material of a 
thermosetting epoxy resin constituent consists of an alcoholic system solvent solution of an 
amide system solvent and an alkali metal compound, and is characterized by the flash point being 
90 degrees C or more. 

[0010] The hardened material of the thermosetting epoxy resin constituent in this invention is a 
hardened material of the thermosetting epoxy resin constituent which consists of a with a 
molecular weight of 100.000 or more which has the film organization potency to which a 2 
organic-functions epoxy resin and halogenation 2 organic-functions phenols were heated under 
existence of a catalyst and carried out the polymerization epoxy polymer, a cross linking agent 
and a polyfunctional epoxy resin. 

[0011] Molecular weight is 100,000 or more so-called amount epoxy polymers of 
macromolecules. and the epoxy polymer which has film organization potency sets to epoxy 
group:phenolic hydroxyl group =1:0.9-1.1, the bottom of existence of a catalyst and the boiling 
point are 50 or less % of the weight of reaction solid content concentration among an amide 
system 1 30 degrees C or more or a ketone system solvent, and it heats the combination 
equivalent ratio of a 2 organic-functions epoxy resin and halogenation 2 organic-functions 
phenols, carries out the polymerization of a 2 organic-functions epoxy resin and the halogenation 
2 organic-functions phenols, and is obtained. 

[0012] If it is the compound which has two epoxy groups in intramolecular, what kind of thing 
may be used, for example, the bisphenol A mold epoxy resin, a bisphenol female mold epoxy 
resin, a bisphenol smooth S form epoxy resin, an aliphatic series chain-like epoxy resin, etc. can 
be used for this 2 organic-functions epoxy resin. When it can be used without limiting especially 
the molecular weight of these compounds, these compounds can be used, even if it can use 
several kinds together and components other than a 2 organic-functions epoxy resin are 
contained as an impurity. 

[0013] The halogenide of bisphenol A which is the hydroquinone which what kind of thing is 
sufficient as as long as it is a compound with a halogen atom and two phenolic hydroxyl groups, 
for example, is a monocycle 2 organic-functions phenol, resorcinol, a catechol, and a polycyclic 2 
organic-functions phenol, Bisphenol F, naphthalene diols, bisphenols, and these alkyi group 
substitution products etc. can be used for halogenation 2 organic-functions phenols. When it can 
be used without limiting especially the molecular weight of these compounds, these compounds 
can be used, even if it can use several kinds together, and it may use together the 2 organic- 
functions phenols which are not halogenated and components other than 2 organic-functions 
phenols are contained as an impurity. 

[0014] A catalyst can be used without limiting, especially if it is a compound with catalyst ability 
which promotes the etherifi cation reaction of an epoxy group and a phenolic hydroxyl group. For 
example, an alkali metal compound, an alkaline-earth-metal compound, imidazole derivatives. An 
organic compound, a secondary amine, a tertiary amine, quarternary ammonium salt, etc. 
can be used, and an alkali metal compound is a desirable catalyst especially. As an example of an 
alkali metal compound Sodium, a lithium, the hydroxide of a potassium, a halogenide. an organic- 
acid salt an alcoholate, a phenolate, a hydride, a HOU hydride, an amide, etc. can be used, and, 
moreover, these catalysts can be used together. 

[0015] As a reaction solvent an amide system or a ketone system solvent is desirable. As an 
amide system solvent Above 130 degrees C. if the boiling point dissolves the epoxy resin and 
phenols used as a raw material There is especially no limit. For example, a formamide, N-methyl 
formamide, N and N - dimethylformamide, an acetamide, N-methyl acetamide, N and N - 



http://www4.ipdLncipi.gojp/cgi-bin/tran.web,cgi.ejje 



2004/11/30 



3/6 ^—^J 



dimethylacetamide, N and N. N\ and N' - tetramethylurea — It can also use together with the 
solvent of others which can use 2 - pyrrolidone, an N - methyl - 2 - pyrrolidone. carbamic-acid 
ester, etc., and can use these solvents together, and are represented by a ketone system 
solvent, the ether system solvent, etc. 

[0016] As synthetic conditions for a polymer, as for the combination equivalent ratio of a 2 
organic-functions epoxy resin and halogenation 2 organic-functions phenols, it is desirable that it 
is epoxy groupiphenolic hydroxyl group =1:0.9-1.1, when a phenolic hydroxyl group is less than 
0.9 to an epoxy group 1, or when a phenolic hydroxyl group exceeds 1.1 to an epoxy group 1, the 
molecular weight of an epoxy polymer becomes less than 100,000, and required film organization 
potency is not obtained. 

[0017] It is desirable to make [ as opposed to / generally / one mol of epoxy resins ] a catalyst 
into about 0.0001-0.2 mols, although especially a limit does not have the loadings of a catalyst, 
and in less than 0.0001 mols. since catalysts run short, a reaction rate falls remarkably, and if it 
is difficult for molecular weight to obtain 100.000 or more epoxy polymers and it exceeds 0.2 
mols. since side reaction other than the reaction of an epoxy group and a phenolic hydroxyl 
group arises, the molecular weight of an epoxy polymer will fall. 

[0018] If it is desirable, and that it is 60-150 degrees C has a remarkably slow macromolecute 
quantification reaction and it exceeds 150 degrees C at less than 60 degrees C, side reaction of 
polymerization reaction temperature will increase and it will not carry out macromolecule 
quantification at the shape of a straight chain. 

[0019] Although the solid content concentration in the case of the polymerization reaction using 
a solvent should just be 50 or less % of the weight, if it is desirable to carry out to 30 more or 
less % of the weight and it exceeds 50 % of the weight, gelation will take place during a reaction. 
Thus, the molecular weight which has film organization potency was able to obtain 100.000 or 
more so-called amount epoxy polymers of macromolecules. 

[0020] As a cross linking agent of this amount epoxy polymer of macromolecules, reactant 
control of a cross linking agent is easy, and the mask isocyanates which carried out the mask 
(block) of the isocyanates which the preservation stability of a varnish tends to secure with the 
compound with other active hydrogen can be used. As for these isocyanates, it is desirable for 
the hexamethylene di-isocyanate by which what kind of thing is sufficient as as long as it has 
two or more isocyanate radicals in intramolecular, for example, the mask was carried out by 
mask agents, such as phenols, oximes. and alcohols, diphenylmethane diisocyanate. isophorone 
diisocyanate, tolylene diisocyanate, etc. to be mentioned, and to use especially, the isophorone 
diisocyanate by which the mask was carried out by phenols, and tolylene diisocyanate. in order 
to be heat-resistant improvement in a hardened material. If the reinforcement of a hardening film 
falls that it is desirable to make it the range whose isocyanate radical is 0.1-1.0Eq to I.OEq of 
alcoholic hydroxyl groups of the amount epoxy polymer of macromolecules as for the amount of 
this cross linking agent, and an isocyanate radical is less than 0.1 since bridge formation is not 
enough, and an isocyanate radical exceeds I.OEq, since a superfluous isocyanate radical remains 
on a hardening film, the dependability of a hardening film, such as moisture resistance, falls. 
[0021] As long as it is the compound which has two or more epoxy groups in intramolecular as a 
polyfunctional epoxy resin, what kind of thing may be used. For example, a phenol novolak mold 
epoxy resin, a cresol novolak mold epoxy resin, The epoxy resin and cycloaliphatic epoxy resin 
which are glycidyl ether of phenols, such as a resol mold epoxy resin and the bisphenol A mold 
epoxy resin. Epoxidation polybutadiene. a glycidyl ester mold epoxy resin, a glycidyl amine mold 
epoxy resin. An isocyanurate mold epoxy resin, a flexible epoxy resin, etc. can be used, and 
especially the mixture of the bisphenol A mold epoxy resin or the bisphenol A mold epoxy resin, 
and a novolak mold epoxy resin is desirable because of improvement in thermal resistance. A 
hardening film will become weak, if the thermal resistance of a hardening film falls that it is 
desirable to make it 20 - 100% of the weight of the range to the amount epoxy polymer of 
macromolecules as for the amount of this polyfunctional epoxy resin, and it is less than 20 % of 
the weight and it exceeds 100 % of the weight 

[0022] These polyfunctional epoxy resins can be independent, or two or more kinds can be 
mixed, they can be used, and the curing agent and hardening accelerator of a polyfunctional 
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epoxy resin can be used further. As the curing agent and hardening accelerator of an epoxy 
resin, novolak mold phenol resin, a dicyandiamide, an acid anhydride, amines, imidazole 
derivatives, and phosphoretted hydrogen can be used, and it can also use combining these. 
Furthermore, as a silane coupling agent which can also add a silane coupling agent and is added 
for improvement in bond strength, an epoxy silane, an amino silane, a urea silane, etc. are 
desirable. 

[0023] The etching reagent of the epoxy hardened material of this invention is obtained by 
blending and mixing and acjjusting an amide system solvent and the alcoholic system solvent 
solution of an alkali metal compound. As long as the flash point is 90 degrees C or more, what 
kind of thing is sufficient as this amide system solvent, for example, an acetamide. N - methyl 
acetamide, 2 - pyrrolidone, an N - methyl - 2 - pyrrolidone, etc. can be used for it. there is 
effectiveness of making an epoxy resin hardened material swelling in an N - methyl - 2 - 
pyrrolidone, among these, and especially since the solubility of a decomposition product is good, 
it is desirable. Each of these solvents can be used together. 

[0024] Moreover, if it dissolves in an alcoholic system solvent with alkali metal compounds, such 
as a lithium, sodium, a potassium, a rubidium, and caesium, what kind of thing is sufficient as the 
alkali metal compound used for this invention, for example, metals, such as a lithium, sodium, a 
potassium, a rubidium, and caesium, a hydride, a hydroxide, a HOU hydride, an amide, a fluoride, a 
chloride, a bromide, an iodide, a borate, phosphate, a carbonate, a sulfate, a nitrate, an organic- 
acid salt, a phenol salt. etc. can be used for it. Since safety, handling nature, and etching nature 
are good, an alkali-metal hydroxide is desirable and a lithium hydroxide, a sodium hydroxide, and 
especially a potassium hydroxide are [ among these ] desirable. 

[0025] The alcoholic system solvent used for this invention further again As long as the flash 
point is 90 degrees C or more, what kind of thing may be used. For example, ethylene glycol, A 
diethylene glycol, the diethylene-glycol monomethyl ether, Diethylene glycol monoethyl ether, 
the diethylene-glycol monobutyl ether, Triethylene glycol, the triethylene glycol monomethyl 
ether. The triethylene glycol monoethyl ether, tetraethylene glycol, A polyethylene glycol, 1.2- 
propanediol. 1,3- propanediol. There are 1. 2 - butanediol, 1,3- butanediol, 1,4- butanediol, 2, 
3 - butanediol, 1.5- pentanediol. a glycerol, dipropylene glycol, etc. Since ethylene glycol, 
diethylene-glycol, triethylene glycol, tetraethylene glycol, polyethylene-glycol, diethylene-glycol 
monomethyl ether, diethylene-glycol-monoethyl-ether, diethylene-glycol monobutyl ether, 1, and 
2 - propanediol has the high solubility of an alkali metal compound, it is [ among these ] 
especially desirable. These solvents can also use several kinds together. 
[0026] The alcoholic system solvent solution of every above-mentioned alkali metal compound 
can be used for the etching reagent of the epoxy resin hardened material of this invention to 
every above-mentioned amide system solvent, and the combination of arbitration is possible for 
it. The range of loadings of 1 - 50 % of the weight of alcoholic system solvent solutions of an 
alkali metal compound is desirable to 50 - 99 % of the weight of amide system solvents. To 50 - 
99 % of the weight of amide system solvents, if the alcoholic system solvent solution of an alkali 
metal compound is less than 1 % of the weight If etching nature falls for an alkali concentration 
fall and the alcoholic system solvent solution of an alkali metal compound exceeds 50 % of the 
weight to 50 - 99 % of the weight of amide system solvents, since the bloating tendency of an 
epoxy resin hardened material and the solubility of a, decomposition product fall, it is not 
desirable. 

[0027] Although what kind of concentration is sufficient as the alkali-metal-compound 
concentration of an alcoholic system solvent solution. 0.5 % of the weight - 30% of the weight of 
its range is desirable, and since the catabolic rate of an epoxy resin hardened material falls that 
it is less than 0.5 % of the weight, if it exceeds 30 % of the weight, since an alkali metal 
compound cannot dissolve in an alcoholic system solvent completely, it is not desirable 
preferably. 

[0028] Moreover, when an etching reagent is heated till around 80 degrees C in the case of 
etching, since rise workability becomes good, catabolic rate is desirable. Under the present 
circumstances, on an activity, in order to secure the safety to fire explosion, the flash point of 
an etching reagent is made into 90 degrees C or more. As the etching approach, an epoxy resin 
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hardened material may be dipped into an etching reagent air bubbles can be generated further, 
or vibration can also be given with a supersonic wave, spraying by a spray etc. can also be 
perFormed, and high pressure can also be applied further. 
[0029] 

[Embodiment of the Invention] Although this invention is concretely explained based on an 

example below, this invention is not limited to this. 

[0030] 

[Example] 

170 degrees C of things of 50 micrometers of film thickness of AS-3000E (the Hitachi Chemical 
Co., Ltd. make, trade nanrie) which is the thermosetting epoxy adhesive film which consists of the 
amount epoxy polymer of example 1 bromination giant molecules, phenol resin maskHzed 
diisocyanate, and a cresol novolak mold epoxy resin were heated for 30 minutes, and the 
hardening film of an epoxy resin constituent was produced. Even if this hardening film is tough, it 
pulled it and it folded it, it did not break or go out As a presentation of an etching reagent, the 
mixed solution of 20 % of the weight of ethylene glycol solutions of 80 % of the weight of N - 
methyl - 2 - pyrrolidones and a sodium hydroxide (sodium-hydroxide concentration: 20 % of the 
weight) was prepared. When the hardening film was dipped in the 50-degree C etching reagent 
and shaken lightly, it decomposed in the shape of powder in 30 minutes. The flash point of this 
etching reagent was 92 degrees C. 

[0031] The mixed solution of 20 % of the weight of ethylene glycol solutions of 80 % of the weight 
of N-methyl - 2-pyrrolidones and a potassium hydroxide (potassium-hydroxide concentration: 20 
% of the weight) was prepared as example 2 etching reagent. When the hardening film produced in 
the example 1 was dipped in the 50-degree C etching reagent and shaken lightly, it decomposed 
in the shape of powder in 30 minutes. The flash point of this etching reagent was 92 degrees C. 
[0032] The mixed solution of 20 % of the weight of ethylene glycol solutions of 80 % of the weight 
of N-methyl - 2-pyrrolidones and a lithium hydroxide (lithium-hydroxide concentration: 2 % of the 
weight) was prepared as example 3 etching reagent. When the hardening film produced in the 
example 1 was dipped in the 50-degree C etching reagent and shaken lightly, it decomposed in 
the shape of powder in 1 hour. The flash point of this etching reagent was 92 degrees C. 
[0033] The mixed solution of 20 % of the weight of diethylene-glycol solutions of 80 % of the 
weight of N-methyl - 2-pyrrolidones and a sodium hydroxide (sodium-hydroxide concentration: 
15 % of the weight) was prepared as example 4 etching reagent. When the hardening film 
produced in the example 1 was dipped in the 50-degree C etching reagent and shaken lightly, it 
decomposed in the shape of powder in 26 minutes. The flash point of this etching reagent was 93 
degrees C. 

[0034] The mixed solution of 20 % of the weight of triethylene glycol solutions of 80 % of the 
weight of N-methyl - 2-pyrrolidones and a sodium hydroxide (sodium-hydroxide concentration: 
15 % of the weight) was prepared as example 5 etching reagent. When the hardening film 
produced in the example 1 was dipped in the 50-degree C etching reagent and shaken lightly, it 
decomposed in the shape of powder in 20 minutes. The flash point of this etching reagent was 93 
degrees C. 

[0035] The mixed solution of 20 % of the weight of tetraethylene glycol solutions of 80 % of the 
weight of N-methyl - 2-pyrrolidones and a sodium hydroxide (sodium-hydroxide concentration: 
1 5 % of the weight) was prepared as example 6 etching reagent. When the hardening film 
produced in the example 1 was dipped in the 50-degree C etching reagent and shaken lightly, it 
decomposed in the shape of powder in 18 minutes. The flash point of this etching reagent was 93 
degrees C. 

[0036] The mixed solution of 20 % of the weight of polyethylene-glycol #300 solutions of 80 % of 
the weight of N-methyl - 2-pyrrolidones and a sodium hydroxide (sodium-hydroxide 
concentration: 10 % of the weight) was prepared as example 7 etching reagent. When the 
hardening film produced in the example 1 was dipped in the 50-degree C etching reagent and 
shaken lightly, it decomposed in the shape of powder In 23 minutes. The flash point of this 
etching reagent was 92 degrees C. 

[0037] The mixed solution of 20 % of the weight of diethylene-glycol monomethyl ether solution 
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of 80 % of the weight of N-methyl - 2-pyrroliclones and a sodium hydroxide (sodium-hydroxide 
concentration: 1 5 % of the weight) was prepared as example 8 etching reagent. When the 
hardening film produced in the example 1 was dipped in the 50-degree C etching reagent and 
shaken lightly, it decomposed in the shape of powder in 16 minutes. The flash point of this 
etching reagent was 92 degrees C. 

[0038] The mixed solution of 20 % of the weight of diethylene-glycol-monoethyl-ether solutions 
of 80 % of the weight of N-methyl - 2-pyrrolidones and a sodium hydroxide (sodium-hydroxide 
concentration: 10 % of the weight) was prepared as example 9 etching reagent. When the 
hardening film produced in the example 1 was dipped in the 50-degree C etching reagent and 
shaken lightly, it decomposed in the shape of powder in 25 minutes. The flash point of this 
etching reagent was 91 degrees C. 

[0039] The mixed solution of 20 % of the weight of diethylene-glycol monobutyl ether solution of 
80 % of the weight of N-methyl - 2-pyrrolidones and a sodium hydroxide (sodium-hydroxide 
concentration: 8 % of the weight) was prepared as example 1 0 etching reagent. When the 
hardening film produced in the example 1 was dipped in the 50-degree C etching reagent and 
shaken lightly, it decomposed in the shape of powder in 27 minutes. The flash point of this 
(etching reagent was 91 degrees C. 

[0040] The mixed solution of 1 of 80 % of the weight of N-methyl - 2-pyrrolidones and a sodium 
hydroxide and 20 % of the weight of 2 - propanediol solutions (sodium-hydroxide concentration: 
1 5 % of the weight) was prepared as example 1 1 etching reagent. When the hardening film 
produced in the example 1 was dipped in the 50-degree C etching reagent and shaken lightly, it 
decomposed in the shape of powder in 27 minutes. The flash point of this etching reagent was 93 
degrees C. 

[0041] The mixed solution of 10 % of the weight of ethylene glycol solutions of 90 % of the weight 
of N-methyl - 2-pyrrolidones and a sodium hydroxide (sodium-hydroxide concentration: 20 % of 
the weight) was prepared as example 12 etching reagent When the hardening film produced in 
the example 1 was dipped in the 50-degree C etching reagent and shaken lightly, it decomposed 
in the shape of powder in 35 minutes. The flash point of this etching reagent was 92 degrees C. 
[0042] When the hardening film produced in the example of comparison 1 example 1 was dipped 
in 50-degree C N and N - dimethylformamide and was shaken lightly, the film had stopped the 
pattern also after 24 hours. 

[0043] When the hardening film produced in the example of comparison 2 example 1 was dipped 
in the ethylene glycol solution of a sodium hydroxide 20 50-degree C% of the weight and was 
shaken lightly, the film had stopped the pattern also after 24 hours. 

[0044] flash point measuring method use device: — the amount of (Cleveland open-end samples : 
80ml programming^rate: — a part for 5-degree-C/ — measurement frequency: — every degree 
C[0045] 

[E#ect of the Invention] Even if it uses it as an insulating layer of a multilayer-interconnection 
plate, and can use it for the etchback processing for raising the desmearing and connection 
dependability vyhich were generated when hole dawn was carried out with a drill and does not use 
specified chemical substances by this invention since etching of the hardened material of a 
thermosetting epoxy resin constituent was attained for example, as explained above, desmearing 
and etchback processing are attained. Moreover, 90 degrees C or more and the safety to activity 
top fire explosion since it is high also have the high flash point. 



[Translation done.] 
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